The blood-brain barrier accessibility of a heparin-derived oligosaccharides C3.
Although heparin-derived oligosaccharide(s) (HDO) have been clinically used for the management of neurological disorders, such as stroke and Alzheimer's disease (AD), very little information on the mechanism of their therapeutic action is known. To test the hypothesis that HDO may pass through the blood-brain barrier (BBB) to mediate their effects, a pharmacodynamic (PD) model was developed and the presence of HDO in the cerebrospinal fluid (CSF) was used as a BBB accessibility index. Rats were treated with an ultralow molecular weight (MW) heparin fragment C3 via the intravenous or subcutaneous routes at 5-10 mg/kg. At varying periods, the plasma, CSF, and brain samples were collected, and functional anti-factor Xa activities were measured to quantitate the CSF/plasma ratios (CPR) and the brain uptake. C3 showed CPR of 1.7% and 0.8% after intravenous and subcutaneous injections, respectively. These findings were verified by intravenous administration of tritium-labeled C3 followed by detection of the radioactivity in the CSF and brain homogenates. These data suggest that ultralow MW HDO may pass through the BBB.